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(57) [ Abstract] 

[ Object] It is prevented for a recording medium to curl 
and fall. The recording medium is prevented from smearing 
with ink drops, and also, the throughput is shortened. 

[ Construction] Temperature and humidity sensors are 
provided. The drying time is determined based on 
temperature, humidity, and a print ratio. After the ink 
drops become dry, the recording medium is discharged. Thus, 
the recording medium is prevented from curling. In 
particular, after the ink drops of the lines existing on the 
front side of the position of a first recording medium at 
which a second recording medium comes into contact with the 
first recording medium become dry, the recording medium 
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under the printing starts to be paper-fed at the position, 
and thus, the smear is prevented. After the ink drops of 
the lines existing on the back side of the above-described 
contact-position of the first recording medium become dry, 
the second recording medium is discharged. Thereby, the 
smear is prevented. In this case, the discharge of the 
recording medium is carried out after the ink drops become 
so dry that curl is eliminated from the recording mediiam. 
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[ Claims] 

[ Claim 1] A method of controlling the paper-feeding of an 
ink jet printer comprising: detecting the environmental 
temperature in the ink jet printer; determining a discharge 
waiting time-period from the time at which the printing of 
the preceding discharged recording medium is completed to 
the time at which a recording medium is discharged, based on 
the detected temperature, and discharging the recording 
medium after the lapse of the discharge waiting time-period 
from the time when the printing of the printing medium is 
completed. 

[ Claim 2] A method of controlling the paper-feeding of an 
ink jet printer comprising: detecting the environmental 
temperature in the ink jet printer; calculating a print 
ratio of a predetermined number of lines every time the 
printing of the predetermined number of lines is completed, 
determining the discharge waiting time-period based on the 
print ratio and the detected temperature, and in the case in 
which the recording medium is to be discharged, discharging 
the recording medium after the discharge waiting time-period 
determined for the preceding recording medium completely 
elapses. 

[ Claim -3] A method of controlling the paper-feeding of an 
ink jet printer comprising: detecting the environmental 
temperature in the ink jet printer; calculating a print 



ratio every time a predetermined number of lines are printed 
later than a predetermined number of lines, determining the 
discharge waiting time-period based on the print ratio and 
the detected temperature, and in the case in which the 
recording medium is to be discharged, discharging the 
recording medium after the discharge waiting time-periods 
determined for the preceding recording medium completely 
elapse . 

[ Claim 4] A method of controlling the paper-feeding of an 
ink jet printer comprising in the ink jet printer: setting 
in advance a line 1 on a recording medium under printing at 
which the top end thereof starts to contact with a recording 
medium already discharged, and a line 2 on the recording 
medium already discharged at which the above-described 
interference occurs, 

detecting the environmental temperature; calculating a print 
ratio every time a predetermined number of lines are printed 
earlier than the set line 2, determining the discharge 
waiting time-period based on the print ratio and the 
detected temperature, and 

carrying out the paper-feeding of the recording medium of 
which the line 1 has been printed, after the waiting time- 
periods determined for the preceding recording medium 
completely elapse. 

[ Claim 5] A method of controlling the paper-feeding of an 



ink jet printer comprising in the ink jet printer: setting 
in advance a line 1 on a recording medium under printing at 
which the top end thereof starts to contact with a recording 
medium already discharged, and a line 2 on the recording 
medium already discharged at which the above-described 
interference occurs, 

detecting the environmental temperature; calculating a print 
ratio every line, determining a waiting time-period every 
line based on the print ratio and the detected temperature, 
determining a print ratio of a set number of lines every 
time the printing of the set number of lines is completed, 
determining the discharge waiting time-period of the 
recording medium based on the print ratio and the detected 
temperature , 

carrying out the paper-feeding of the recording medium of 
which the line 1 has been printed, after all of the waiting 
time-periods of the lines printed earlier than the line 2 in 
the above-described waiting time-periods determined for the 
preceding recording medium elapse, and discharging the 
recording medium of which the printing is completed, after 
all of the discharge waiting time-periods elapse, and also 
after all of the waiting time-periods of the lines printed 
later than the line 2 in the waiting time-periods determined 
for the preceding recording medium elapse. 

[ Claim 6] A method of controlling the paper-feeding of an 



ink jet printer according to any one of Claims 1, 2, 3. 4, 
and 5, wherein humidity is detected, and the waiting time- 
period or the discharge waiting time-period is determined 
based on the environmental temperature, the humidity added, 
and the print ratio. 

[ Claim 7] A method of controlling the paper-feeding of an 
ink jet printer according to any one of Claims 1, 2, 3. 4, 
and 6, wherein the printer is provided with means for 
inputting the types of recording media to be used, and the 
waiting time-period or the discharge waiting time-period is 
changed corresponding to the types of recording media to be 
used. 

[ Claim 8] A method of controlling the paper-feeding of an 
ink jet printer according to any one of Claims 1, 2, 3. 4, 5 
6, and 7, wherein the waiting time-period or the discharge 
waiting time-period is set and stored in advance in a memory 
in the printer. 

[ Claim 9] A method of controlling the paper-feeding of an 
ink jet printer according to any one of Claims 1, 2, 3. 4, 5 
6, and 7, wherein the waiting time-period or the discharge 
waiting time-period is determined according to a calculation 
formula by a controller in the printer. 

[ Claim 10] A method of controlling the paper-feeding of an 
ink jet printer according to any one of Claims 2, 3. 4, and 
5, wherein 



the print ratio is determined based oh the count of dots 
counted when the printing is carried out. 
[ Detailed Description of the Invention] 
[ 0001] 

[ Technical Field of the Invention] The present invention 
relates to a method of controlling paper-feeding in an ink 
jet printer. 
[ 0002] 

[ Description of the Related Art] In ink jet printers, the 
following phenomenon occurs : in the case in which a 
recording medium is discharged before ink drops jetted onto 
the recording medium become dry, the recording medium curls 
(bend) . In particular, the recording medium is curled, 
since the surface of the recording medium having the ink 
drops adhering thereto extends with respect to the back 
surface thereof having no ink drops adhering thereto- When 
the ink drops become dry, the curling phenomenon is 
eliminated. The recording medium, when it curls, can not be 
set at a recording medium discharge position, so that the 
recording medium may fall and be smeared, or may interfere 
with another site in the printer. Thus, the printing 
surface will be smeared. Moreover, if the curled recording 
medium is placed at the recording medium discharge position, 
and in this state, the next recording medium is discharged, 
the placed recording medium will interfere with the next 



recording medium excessively early. Correspondingly to this 
excessively early interference, the drying of the ink drops 
becomes insufficient. Therefore, there occurs a phenomenon 
in which the recording surface of the placed recording 
medium is smeared due to this interference. Moreover, if 
the printed recording medium of which the ink drops are not 
dry is placed at the recording medium discharge position, 
the next recording medium is printed, and the top of the 
recording medium comes into contact with the placed 
recording medium, problematically, this contact will cause 
the printing surface of the recording medium to smear. 
[ 0003] Moreover, if the next recording medium is discharged 
while the ink drops of a recording medium already discharged 
are not dry, the recording surface of the preceding 
recording medium already discharged and placed at the 
recording medium discharge placement position interfere with 
the back surface of the next recording medium under 
discharge. Thus, a problem occurs in which the surfaces may 
be smeared. 

[ 0004] In particular, when the environmental temperature is 
low, the drying-speed of the ink drops is low. Thus, more 
probably, the above-described problems occur. To solve the 
problems, it may be proposed that the discharge time- 
interval between recording media is set to be so large that 
the ink drops become completely dry. However, the 



throughput (the time-period required when a predetermined 
pattern is printed, i.e., the time-period ranging from the 
time at which a predetermined pattern is printed to the time 
at which the recording medium is discharged) becomes longer. 

[ 0005] 

[ Problems to be Solved by the Invention] The object of the 
present invention is, therefore, to prevent a recording 
medium from curling and falling, when the recording medium 
is discharged to a recording medium placement-position, and 
to prevent the recording medium from being smeared with ink 
drops. In addition, the object is to reduce the throughput 
time. 
[ 0006] 

[ Means for Solving the Problems] According to the present 
invention, in an inlc jet printer, detecting the 
environmental temperature is detected, a discharge waiting 
time-period from the time at which the printing of the 
preceding discharged recording medium is completed to the 
time at which a recording medium is discharged is determined 
based on the detected temperature, and the recording medium 
after the discharge waiting time-period elapses from the 
time when the printing of the printing medium is completed 
is discharged. Thus, the recording medium is discharged in 
compliance with the drying time-period of ink drops which is 
varied depending on the environmental temperature. Thus, 



the recording medium is discharged while the ink drops 
become dry, and the recording medium is prevented from 
curling. Thus, the throughput is enhanced. 

[ 0007] A print ratio in a set number of lines is calculated 
every time the printing of the set of lines is completed, 
the discharge waiting time-period is determined based on the 
print ratio and the detected temperature, and in the case in 
which the recording medium is to be discharged, the 
recording medium is discharged after the discharge waiting 
time-period for the preceding recording medium completely 
elapses. Thus, the recording medium is prevented from 
curling, and the throughput is decreased. Also, a print 
ratio is calculated every time a set number of lines printed 
later than a set number of lines, the discharge waiting 
time-period is determined based on the print ratio and the 
detected temperature, and in the case in which the recording 
medium is to be discharged, the recording medium is 
discharged after the discharge waiting time-period for the 
preceding recording medium completely elapses. Thereby, the 
printing surface of the recording medium already discharged 
and the back surface of the next recording medium are 
prevented from being smeared due to the interference between 
them. 

[ 0008] Also, a line 1 on a recording medium under printing 
at which the top end thereof starts to come into contact 



- 11 - 



with a recording medium already discharged, and a line 2 on 
the recording medium already discharged at which the above- 
described interference occurs are determined and set in 
advance, a print ratio is calculated every time a set number 
of lines printed earlier than the set line 2, the discharge 
waiting time-period is determined based on the print ratio 
and the detected temperature, and the paper-feeding of the 
recording medium on which the line 1 has been printed is 
carried out after the waiting time-period determined for the 
preceding recording medium completely elapses. Thus, the 
printing surface of the preceding recording medium placed at 
the arrangement position is prevented from being smeared, 
which will occur when the top end of the recording medium 
under printing comes into contact with the printing surface 
of the preceding recording medium. Also, a print ratio is 
calculated every line, a waiting time-period is determined 
every line based on the print ratio and the detected 
temperature, the print ratio of a set number of lines is 
determined every time the printing of the set number of 
lines is completed, the discharge waiting time-period of the 
recording medium is determined based on the print ratio and 
the detected temperature, the paper-feeding of the recording 
medium of which the line 1 has been printed is carried out 
after all of the waiting time-periods of the lines printed 
earlier than the line 2 in the above-described waiting time- 
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periods determined for the preceding recording medium 
elapses, and the recording medium of which the printing is 
completed is discharged after all of the waiting time- 
periods of the lines printed later than the line 2 in the 
waiting time-periods determined for the preceding Srecording 
medium elapse. The recording medium is prevented from 
curling, and also, is prevented from being smeared which 
will occur due to the ink drops. The waiting time-period or 
the discharge waiting time-period is determined, based on 
the humidity and also the types of used recording media, in 
addition to the environmental temperature and the print 
ratio. Thereby, the throughput becomes more correct and 
shorter. The waiting time-period or the discharge waiting 
time-period is set and stored in advance in a memory in the 
printer, and is read from the memory. Also, the waiting 
time-period or the discharge waiting time-period is 
determined according to a calculation formula by a 
controller in the printer. Also, the print ratio is 
determined based oh the count of dots counted when the 
printing is carried out. 
[ 0009] 

[ Operation] The drying speed of ink drops adhering to a 
recording medium varies with different environment 
temperatures. Moreover, the drying speed varies with the 
print ratio (print density) of the recording medium, the 
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environmental humidity, and the types of used recording 
media. According to the present invention, the drying time- 
period of the ink drops is determined based on the 
environmental temperature, and in addition, the print ratio, 
the humidity, and the types of recording media. After the 
drying time-period, in other words, the waiting time-period, 
elapses, the recording paper is paper-fed, and is discharged. 
Thereby, the recording paper is prevented from curling. 
Moreover, the recording medium under printing (second 
recording medium) and the preceding printed recording medium 
(second recording medium are prevented from being smeared, 
which will occur due to the interference between them. In 
particular, from the position at which the top end of the 
second recording medium starts to come into contact with the 
first recording medium, the second recording medium starts 
to be paper-fed at the time when the ink drops of the lines 
existing on the front side of the line corresponding to the 
above-described contact-starting point of the first 
recording medium have been dry. Thereby, the smearing can 
be correctly prevented. In addition, the second recording 
medium is discharged when the respective lines existing on 
the back side of the line corresponding to the contact-start 
position of the first recording medium have been dry. 
Thereby, the recording surface of the first recording medium 
and the back side of the second recording medium are 
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prevented from being smeared. 
[ 0010] 

[ Embodiments] Fig. 1 is a block diagram of a control unit 
of an ink jet printer which executes an embodiment according 
to the present invention. 

[ 0011] A printer-control unit 10 comprises a processor 11, 
ROM 12, RAM 13, an input-output circuit 14, and drivers 15 
to 18 connected to the processor 11 via a bus 19, 
respectively. A basic control program, which the processor 
11 executes, is stored in the ROM 12. The RAM 13 is used to 
temporarily store data or the like. A portion of the RAM 13 
is composed of a nonvolatile RAM. There are stored in the 
nonvolatile RAM portion tables which store waiting time- 
periods which are concerned with the present invention and 
correspond to print ratios, temperatures, humidity, and the 
types of recording media. These will be described below. 
Temperature and humidity sensors 20 for detecting the 
environment temperature and humidity, an operation panel 21, 
and an LED display 22 are connected to the input-output 
circuit 14. The input-output circuit 14 has a data 
reception port, and is connected to a host computer 23 via 
the data reception port. Moreover, various sensors and 
actuators (not shown) of the printer are connected to the 
input-output circuit 14. The driver 15 drives a print head 
24. The driver 16 drives a carriage motor (CR motor) Ml. A 
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paper feed motor (PF motor) Ml for rotating a platen to feed 
a paper-sheet is connected to the driver 17. The driver 18 
drives a motor M3 for a tube pump which sucks ink from a 
print head 21. The motors Ml to M3 comprise pulse motors, 
respectively. The control unit of the printer has the same 
constitution as that of a known printer. The detailed 
description thereof is not repeated. 

[ 0012] The drying time of ink drops jetted onto a recording 
medium depends on the environment temperature and humidity 
and the type of the recording medium. While the jetted ink 
drops are not dry, the front surface of the recording medium 
having the ink drops adhering thereto extends with respect 
to the back surface thereof having no ink drops thereto. 
Thus, as the ink-drop adhesion area (print density) based on 
the area of the printing surface of the recording medium, is 
larger, the front surface extends more. Accordingly, the 
curling degree of the recording medium discharged and placed 
at the placement position is determined by the adhesion 
amount of ink drops based on the area of the recording 
medium, that is, a print ratio (printing density) . Moreover, 
if the print ratio is large in part, the recording medium 
extends in this part to curl. Thus, as seen in Fig. 4, 
according to this embodiment, the print ratio is determined 
every a predetermined number Q of lines (e.g., every twenty 
lines) . The drying time-period required for no significant 



curl to be formed in the area is set in a timer AO or Al, 
corresponding to print ratios. After the dryinig time- 
periods required for the prevention of curls and set for all 
of the areas elapse, the recording medium is discharged. In 
Fig. 4, reference numeral 30 designates a recording medium, 
and Q designates the number of lines on the recording medium 
30. 

[ 0013] Also, in Fig. 4, reference character P represents 
the position of a recording medium 30 (hereinafter, referred 
to as first recording medium) printed and placed at the 
arrangement position. When the printing of the next 
recording medium (hereinafter, referred to as second 
recording medium) proceeds to the E-th line thereof, the top 
end of the second recording medium gets to contact with the 
first recording medium 40 at the P-th line thereof. Thus, 
at the position P, the second recording medium starts to 
contact with the first recording medium 30. Therefore, if 
the ink drops existing on the front side of the position P 
of the first recording medium are not dry, the printing 
surface (front surface) of the first recording medium will 
be smeared. Therefore, in this embodiment, this position P 
is expressed as line number. That is, the number P of lines 
is set such that the interference starts at the P-th line of 
the recording medium. Moreover, the number E of lines on 
the recording medium under printing is set such that the 
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front end of the recording medium starts to contact with the 
first recording medium at the E-th line. It is determined 
whether the ink drops existing on the front side of the P-th 
line are dry or not. After the ink drops become dry^ the 
paper-feeding form the E-th line of the second recording 
medium is carried out after the printing reaches the E-th 
line. Therefore, in this embodiment, the drying time is set 
every line in a timer BO or Bl, which will be described 
below, based on a print ratio, temperature, and humidity. 
After the drying time-periods set for all of the lines 
existing on the front side of P-th line elapse, and the ink 
drops become dry, the paper-feeding from the E-th line of 
the second recording medium is carried out. 
[ 0014] Referring to the ink drops adhering to the first 
recording medium, ink drops in a latter part of the 
recording paper 30 is more newly applied. Thus, the drying 
of the ink drops adhering to this part is performed latest. 
Accordingly, if the second recording medixim is discharged 
while the ink drops in the above-described part is 
insufficiently dry, the printing surface of the first 
recording medium will interfere with the back surface of the 
second recording medium. The interfering surfaces of them, 
i.e., the printing surface of the first recording medium and 
the back surface of the second recording medium will be 
smeared. Therefore, in this embodiment, after the ink drops 
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of the printing surface of the first recording medium 
existing on the back side of the P-th line, the second 
recording medium is completely discharged. Thus, for all of 
the lines existing on the back side of the P-th line, the 
waiting time-period is set every line in a timer CO or CI, 
based on a print ratio, temperatures, and humidity. After 
the waiting time-periods set for all of the lines existing 
on the back side of the P-th line of the first recording 
medium elapse, and the ink drops become dry, the discharge 
of the second recording medium is started. 

[ 0015] Fig. 5 illustrates tables TBa to TBc which are set 
and stored in the non-volatile RAM portion of the RAM 13, 
and in which the waiting time-periods, which are drying 
time-periods for controlling the paper-feeding, are set. 
The table TBa is used for setting a discharge waiting time- 
period required to dry a paper-sheet as a recording medium 
or the like till curling is eliminated from the paper-sheet 
to discharge the paper sheet. The discharge waiting time- 
period required for the prevention of curl is set in the 
table TBa, based on environmental temperature T and humidity 
H- In the case in which the environmental temperature is Tl 
or lower, and the humidity H is HI or lower, the discharge 
waiting time-periods tlla and tllb are set according to the 
print ratios which are large and small. In the case in 
which the environmental temperature is Tl or lower, and the 



humidity H is in the range of from HI to H2, tl2a and tl2b 
are set according to the print ratios which are large and 
small. In the case in which the environmental temperature 
is Tl or lower, and the humidity H exceeds H2, tl3a and tl3b 
are set according to the print ratios which are small and 
large. In the case in which the environmental temperature T 
exceeds Tl and is up to T2, similarly, discharge waiting 
time-periods are set according to the humidity H and the 
print ratios which are small and large, respectively. Also, 
similarly, discharge waiting time-periods are set according 
to environmental temperatures T, humidity H, and print 
ratios (the print ratio is determined for every set of Q- 
lines) , which are small and large, respectively. In this 
table TBa, the environmental temperatures are grouped in 
sections (n+1) . The humidities are grouped into three 
sections. The print ratios are grouped into two sections. 
However, these numbers of sections, the temperatures, the 
humidities, and the print ratios at the sectioning points, 
and the discharge waiting time-periods are determined by 
experiments or the like when the printer is manufactured, 
and may be set and stored in the non-volatile RAM portion of 
the RAM 13 or in the ROM 12, or may be set in the non- 
volatile RAM portion by a user. 

[0016] In the table TBb, the drying time-period, i.e., 
waiting time-period, for each of the lines ranging from the 
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first to the P-th line of the first recording medium is set 
based on the print ratio, the temperature, and the humidity, 
for the purpose of preventing the first recording medium 
from being smeared due to the contact of the first recording 
medium with the top end of the second recording medium. For 
the table TBb, the drying time-periods are determined by 
experiments and set similarly to the case of the table TBb, 
Also, the table TBb is similar to the table TBa except that 
the sectioning intervals and sectioning-points of the 
temperature and the humidity, and the drying time-periods 
set as waiting time-periods are different. Thus, the 
detailed description is not repeated. The table TBc is used 
to set the drying time-periods, i.e., waiting time-periods, 
of the ink drops on each of the lines existing on the back 
side of the P-th line, for the purpose of preventing the 
printing surface of the first recording medium and the back 
surface of the second recording medium from being smeared 
when the second recording medium is discharged, causing the 
interference. The table TBc is similar to each of the 
tables TBa and TBb except that the sectioning intervals of 
the temperature and humidity, the sectioning points thereof, 
and the drying time-periods set as waiting time-periods. 
Therefore, the detailed description is not repeated. 
[ 0017] The drying time of ink drops varies depending on the 
types of used recording media. Thus, the tables TBa, TBb, 



and TBc may be provided for each of the types of applicable 
recording media, or may be provided for each of the groups 
of types of applicable recording media. In this embodiment, 
for simple description, one set of the tables may be 
provided, assuming that a standard recording medium is 
empolyed. 

[ 0018] Figs. 2 and 3 are flow charts of the control of 
paper-feeding according to an embodiment of the present 
invention, which is executed by the processor 11 of the 
printer-control unit 10. When a print instruction is input 
from the host computer 23 or the like to the processor 11, 
first, the processor 11 resets the timers AO, Al, BO, 31, CO 
CI, a flag F, a register R for counting lines having large 
print ratios, and a 1 bit register r for determining which 
memories AO, BO, and CO, or memories Al, Bl, and CI are 
selected (the resister r functions as a kind of flag, and 
has a value "0" or "1" every time "1" is added) to "0" (step 
SI) . Subsequently, the PF motor M2 is driven, and the 
paper-feeding is thereby carried out. Indexes i and k, and 
a dot counter D for counting print-dots are set to "0" 
(steps 2 and 3) . 

[ 0019] A print head and the CR motor Ml are driven, and 
thereby, printing is started, similarly to a known technique 
It is determined whether the line-feeding is instructed or 
not. If the line-feeding is not instructed, the printing is 
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continued. For this while, the printing is carried out, and 
the dot counter D counts up "1" every time 1 dot is applied 
(steps S4 and S5) . When the line-feeding instruction is 
read, the line-feeding is executed, and the print ratio y is 
calculated based on the value in the dot counter D (step S6) . 
In this embodiment, the print head has 60 nozzles. One 
character is composed of 60 x 36 dots. Eighty characters 
can be printed in one line. Thus, the print ratio y can be 
calculated according to the following formula: y = (value in 
dot counter D)/(60 x 36 x 80). It is determined whether the 
calculated print ratio y is not less than a reference value 
Y or not (step S7) . If the print ratio y is not less than 
the reference value Y, "1" is added in the register R (step 
8) . In this embodiment, if the print ratio y is not less 
than 0.6 (60%), the print ratio is taken as "large print 
ratio". If the print ratio y is less than 0.6, the print 
ratio is taken as "small print ratio". Subsequently, the 
dot counter D is reset to "0" (step S9) . The environmental 
temperature T and humidity H detected by means of the 
temperature and humidity sensor 20 are read (Step SIO) . It 
is decided whether the flag F has a value of "1" or not 
(step Sll) . Initially, since the flag F is set at "0" at 
the step SI, the processing advances to step S12. The 
waiting time t is read from the table TBb, based on the 
print ratio y calculated at the step S6, and the 
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environmental temperature T and the humidity H determined at 
the step SIO. That is, the waiting time-period t set in the 
region which the detected environmental temperature T and 
humidity H belong to is read (step S12) . It is determined 
whether the waiting time-period t is not more than the time- 
period stored in the timer Br (= BO). The register r is set 
at "0" at the step SI. Thus, r = 0. When the register r 
has a value of "0", the timer BO is selected for the 
determination (step S13) . Initially, the register BO is set 
at "0" at the step SI. Thus, the read waiting time is set 
in the timer BO, and causes the timer BO to start (step S14). 
The processing advances to step S18. The timer BO has a 
value larger than the waiting time t, the processing is not 
executed at the step S14, and advances to step S18. At the 
step 318, "1" is added to the indexes i and k, respectively. 
It is determined whether the index k reaches the number Q of 
lines for use in determining whether the recording medium is 
curled or not (step S19) . If the index k does not reach the 
number Q of lines, it is determined whether the index i 
reaches the value of the P-th line or not, the P-th line 
being the position where the top end of the second recording 
medium starts to contact with the first recording medium 
(step S25) . If the index i does not reach the value, it is 
determined whether the index i reaches the set value E or 
not (step S26) , so that the recording medium has been 



printed till the E-th line, the E-th line being the position 
at which the top end of the recording medium comes into 
contact with the recording medium (first) already printed 
and placed at the placement position. If the printing does 
not reach the E-th line, it is determined whether the print 
finishing is instructed or not (step S27) . If the print 
finishing is not instructed, it is determined whether the 
print-finishing instruction index i reaches the value of the 
final line N of the recording medium or not (step S28) . If 
the index i does not reach the value, the processing is 
returned to the step S4, and the printing is continued. 
Then, the processings at the steps S4 to S14, S18, S19, and 
S25 to S28 are repeated- When the waiting time-period t is 
larger than the value of the timer BO, the waiting time t is 
set in the timer BO, and then, the processing is started 
again (steps S13 and S14.) . 

[ 0020] If the index k reaches the number Q of lines for 
deciding the curl during the repetition of the above- 
described processing, the processing advances from step S19 
to step S20. The index k is reset at "0", and the print 
ratio is calculated, based on the value of the register R. 
The print ratio and the discharge waiting time-period are 
read from the table TBa (step S21), the discharge waiting 
time-period, i.e., a drying time-period, for preventing the 
curl, which is stored in the region which the environmental 
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temperature T and humidity H read at the step SIO belong to. 
In this embodiment, the number Q is set at 20 lines. When 
the value of the register R is 15 or larger, the print ratio 
is taken as "large print ratio". When the value of the 
register R is less than 15, the print ratio is taken as 
"small print ratio". Thus, the discharge waiting time- 
period is read from the table TBa. At the step S8, when the 
print ratio of one line is large, the value of thie register 
R becomes large by an increment of "1". Therefore, when the 
number of lines having the large print ratio is 15 or larger, 
the print ratio of the set of the Q lines (20 lines) is 
taken as "large". The curl easily occurs in this area. . 
Thus, the waiting time-period is set at a relatively large 
value. When the number of lines having the large print 
ratio is less than 15, the print ratio of the set of the Q 
lines is taken as "small", and hence, the waiting time is 
set at a relatively small value. Then, the register R is 
set at "0" (step S22) . The waiting time-period t read from 
the table TBa is compared with the timer Ar (in this case, 
the t is compared with the value of the timer AO at step 23 
(in this case, r = 0, the time Ar is timer AO) . Only in the 
case in which the read waiting time t is larger, the waiting 
time t is set in the timer Ar (= Ao) , which is caused to 
start (step S24) . The processing advances to step S25. It 
is determined whether the print finishing is instructed or 
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not, whether the index i is E, or N (steps S25 to S28) . 
If the index i is none of P, E, and N, the processing is 
returned to the step S4, even if the print finishing is 
instructed. Then, the above-described processing is 
repeatedly executed. 

[ 0021] The above-described processing is repeated. At the 
steps 13 and 14, in the lines already printed, the longest 
remaining waiting time, that is, the time-period required to 
dry all of the lines already printed is set in the timer Br 
(= BO) , followed by clocking. Moreover, by the processing 
at the steps S23 and 24, the longest one of the remaining 
discharge waiting time-periods is set every set of the 
number Q of lines. The above-described processing is 
repeatedly carried out. When the index i reaches the value 
of P, that is, the line at which the top end of the second 
recording medium interferes with the first recording medium, 
the processing advances from the step S25 to step S35. The 
flag F is set at "1", and the processing is moved to step 
S2 6. The above-described processing is repeatedly 
implemented. Since the flag F is set at "1" at step S32, 
the processing is moved from the step Sll to the step S15. 
The waiting time-period t is read from the table TBc. Only 
in the case in which the waiting time-period is larger than 
the value of the timer Cr (= CO), the waiting time-period t 
is set in the timer Cr (= CO), which starts to clock (steps 



S15 to S17) . The processing is moved to step S18. 
Thereinafter, the longest one of the time-periods required 
to dry the lines already printed and existing on the back 
side of the P-th line is determined by the timer Cr. 
[ 0022] Thereafter, the processings at the steps S4 to Sll 
and the steps S15 to S28 are repeatedly implemented. When 
the index i reaches the value of E, and it is determined 
that the printing of the recording medium has proceeded to 
the E-th line thereof, at which the top end of the recording 
medium comes into contact with the preceding printed 
recording medium (step S26) , it is determined whether the 
timer Br+1 (at this time point, the value of the register r 
is "0", and thus, Br+1 is 31) is not more than 0 or not 

(step 36). Thus, it is determined whether the lines 
exiistihg oh the front side of the P-th line" of the preceding 
recording medium are dry or not (as described below, the 
memories AO, Al, BO, Bl, CO, and CI are alternately used 
every time a recording medium is changed to new one 
corresponding to the value of the register r, and thus, the 
timer Br+1 represents the dry-state in the lines ranging 
from the first to the P-th of the preceding printed 
recording medium) . When the timer Br+1 does not represent a 
value of not more than 0, it is decided that the ink drops 
are not dry, and thus, the printing is temporarily stopped 

(step S37) without paper-feeding, and is awaited until the 
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timer Br+1 has a value of "0" or less. Referring to the 
recording-state of a recording medium printed at the first 
time, there is no recording medium placed at the recording 
medium placement position. Thus, the timer Bl (= Br+1) is 
set at "0" at the step SI. The processing is moved from the 
step S36 to step S38, where the timer Br+1 is stopped (in 
this case, the timer has been already stopped) . The 
processing is moved to the step S4 . Thus, the above- 
described processing is repeatedly implemented. 
[ 0023] Hereinafter, the proceedings at the steps S4 to Sll 
and the steps S15 to S28 are repeatedly implemented. When 
the index i has a value of N which represents the printing- 
completion of the final line on the recording medium, the 
processing is moved from the step S28 to the step S29, it is 
determined whether the timer Cr+1 (= CI) has a value of "0" 
or not, and also the timer Ar (= AO) has a value of not more 
than "0" or not. That is, it is determined whether the ink 
drops of the lines existing in the latter part, that is, on 
the back side of the P-th line of the preceding printed 
recording medium are dry or not, based on the determination 
of Cr+1 < 0 or not. It is determined whether the printing 
surface of the preceding recording medium and the back 
surface of the recording medium will be smeared or not, if 
the recording medium completely printed at this time-point 
is discharged. Moreover, it is determined whether the 
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recording medium to be discharged is curled or not, based on 
the decision whether the timer Ar (= AO) has a value of not 
more than "0" or not. If at least one of the timers Cr+1 
and Ar does not have a value of no more than "0", the 
printing is stopped, and is awaited until these times have a 
value of not more than "0" (step S30) . At the initial 
printing of a recording medium, the timer Cr+1 (= CI) is set 
at a value of "0" at the step SI, Thus, Cr+1 < 0. If the 
timer Ar (= AO) has a value of not more than "0", the timers 
Cr+1 and Ar are stopped, the flag F is set at "0", "1" is 
added in the register r (in this case, r = 1) , and the 
recoding medium is discharged (steps S29 to S33) . If the 
printing is not finished (step S34), the processing is 
returned to the step S2 . Thus, the next recording medium is 
paper-fed, and the above-described processing is repeated. 
[ 0024] For this recording medium, the printing is carried 
out in a manner similar to the above-described printing. 
However, the "1" is added in the register r at the step S32. 
Thus, the resister r has a value of "1". Accordingly, the 
timer Br selected at the steps 13 and 14 is the timer Bl . 
Moreover, the timer Cr selected at the steps S16 and S17 is 
the timer CI. Moreover, the timer Ar at the steps 23, 24, 
29, and 31 is the timer Al . The timer Br+1 at the steps S36 
and S38 is the timer BO. The timer Cr+1 at the steps S29 
and S31 is the timer CO. These points are different from 
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the corresponding those of the above-described processing. 
[ 0025] In particular, the value of the resistor r is 
inverted (0 — > 1 or 1 — > 0) every time a recording medium is 
changed. It is determined whether the ink drops of the 
lines existing on the front side of the P-th line of the 
preceding recording medium are dry or not, based on the 
decision on whether the timer BR+1 has a value of not more 
than "0" or not. The printing is temporarily stopped until 
the value of the timer Br+1 becomes not more than ' 0 ' . When 
the value becomes not more than "0", the printing is 
continued again. Thus, the recording media are prevented 
from being smeared, which occurs when the printing surface 
of the preceding recording medium interferes with the top 
end of the recording medium under printing. Moreover, the 
following are carried out by the processing at the steps 29 
and 30. That is, it is determined whether the ink drops of 
the lines existing on the back side of the P-th line of the 
preceding discharged recording medium are dry or not, based 
on the decision on whether the timer Cr+1 has a value of not 
more than "0" or not. The discharge of the recording medium 
is temporarily stopped, and is awaited until the value of 
the timer Cr+1 becomes not more than "0". Thus, the 
printing surface of the preceding discharged recording 
medium and the back surface of the recording medium under 
discharge are prevented from being smeared due to the 
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interfere with each other. Moreover, in the processing at 
the steps 29 and 30, the discharge is temporarily stopped 
until the value of the timer Ar+1 becomes not more than "0". 
Thus, after the recording medium to be discharged gets into 
the state in which curling thereof is prevented, the 
recording medium is discharged. Thus, it is prevented that 
the recording medium curls and interfere with another site 
in the printer, which may cause the recording paper to fall 
or the like. 

[ 0026] According to the above-described embodiment, the 
three table are provided. That is, the table TBa for 
storing the waiting time-periods which are set in the timer 
Ar for elimination of the curl state from a recording medium, 
the table TBb for storing the waiting time-periods which are 
set in the timer Br for prevention of the recording medium 
from being smeared due to the interference of the ink-drops 
of the lines printed earlier than the P-th line of the 
preceding recording medium with the recording medium, and 
the table TBc for storing the waiting time-periods which are 
set in the timer Cr for prevention of the printing surface 
of the preceding recording medium and the back surface of 
the recording medium from being smeared due to the 
interference of the printing surface printed later than the 
P-th line of the preceding recording medium with the base 
surface of the recording medium are provided. However, 
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these tables may be made into one table. For example^ only 
the Table TBa may be provided. Thus, the waiting time- 
periods are read from the table TBa, based on the 
environmental temperatures and humidity, and print ratios, 
and are set in the timers Ar, Br, and Cr. Moreover, 
according to this embodiment, the waiting time-periods, 
which are set in the timers, are varied corresponding to the 
environmental temperatures and humidity, and the print 
ratios. The waiting time-periods may be varied 
corresponding to the environmental temperatures and the 
print ratios, not considering the humidity (the waiting 
time-periods corresponding to the temperatures and the print 
ratios are set in the tables TBa, TBb, and TBc) . Moreover, 
the waiting time-periods may be varied corresponding to the 
humidity and the print ratios, not considering the 
temperatures (the waiting time-periods corresponding to the 
humidity and the print ratios are set in the tables Tba, TBb, 
and TBc) . 

[ 0027] Moreover, the drying time-period of ink drops are 
different with the types of used recording media. Thus, a 
switch or the like for specifying the type of a recording 
medium may be provided for the printer. The switch is 
turned corresponding to a used recording medium, and also, 
the above-described tables TBa, TBb, TBc, and so forth are 
stored for each of the types (or the groups) of recording 
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media, and one of the tables is selected with the switch. 
Furthermore, in the above-described embodiment, the waiting 
time-periods (drying time-periods) are stored in the tables 
TBa, TBb, and TBc. The waiting time-period may be set as a 
function of the temperature, the humidity, the print ratio, 
and the types (or group) of recording media, and thereby, is 
calculated. For example, the waiting time-period t may be 
calculated by the following equation (2). in which T 
represents the temperature, H the humidity, y the print 
ratio, and c the type of a recording medium. 
[ 0028] 

t = kl-H + k2-y + k3-x - k4-y (2) 

[ 0029] 

[ Advantages] According to the present invention defined in 
Claim 1, the drying time-period of ink drops on a recording 
medium is determined based on the environmental temperature. 
Thus, the drying time-period can be determined more 
correctly, and the throughput becomes short while the 
recording medium is prevented from curling. According to 
the present invention defined in Claim 2, the waiting time- 
period in which the ink drops become dry is determined based 
on the environmental temperature and the print ratio. After 
the waiting time-period of the preceding printed recording 
medium elapses, the next recording medium is discharged. 
Therefore, the recording medium is prevented from being 
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smeared which will occur due to the interference between the 
preceding printed recording medium and the recording medium. 
Moreover, the throughput is enhanced. 

[ 0030] According to the present invention defined in Claim 
3^ the waiting time-period is determined in which the drying 
time-period of the ink drops of the lines existing on the 
back side of the set line determined based on the 
environmental temperature and the print ratio. After the 
waiting time-period for the preceding printed recording 
medium elapses, the next recording medium is discharged. 
Thus, the preceding printed recording medium and the 
recording medium under discharge are prevented from being 
smeared due to the interference between them. Moreover, the 
throughput is enhanced. According to the present invention 
defied in Claim 4, the top end of the recording medium under 
printing is paper-fed after the lines existing on the front 
side of the contact-line of the recording medium already 
printed to which the top end of the recording medium under 
printing comes into contact become dry. The smear is 
prevented, which will occur due to the contact of the top 
end of the recording medium under printing with the 
recording medium already printed. According to the present 
invention defined in Claim 5, the recording medium is 
discharged after the ink drops become dry to such a degree 
that the curl, inhibited according to the present invention 
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defined in Claim 4, is further prevented. Thus, the curl is 
eliminated. 

[ 0031] According to the present invention defined in Claim 

6, the waiting time-period required for drying is determined 
further considering the humidity. Thus, the waiting time- 
period useful for drying more correctly can be obtained. 
Thus, the throughput becomes short. 

[ 0032] According to the present invention defined in Claim 

7, the waiting time-period required for drying is determined 
further considering the type of the recording medium. Thus, 
the waiting time-period useful for drying more correctly can 
be obtained. Thus, the throughput becomes short. 

[ 0033] According to the present invention defined in Claim 

8, the waiting time-period is stored in a memory. Thus, 
waiting time-periods can be correctly set considering the 
differences between drying time-periods, which are caused by 
different environmental temperatures, print ratios, humidity, 
the types of recording media, and so forth. 

[ 0034] According to the present invention defined in Claim 

9, the waiting time-period required for drying is determined 
according to a calculation formula. Thus, the determination 
is simplified. The throughput can be more shortened by use 
of a more correct calculation formula- According to the 
present invention defined in Claim 10, the print ratio is 
determined based on the number of dots applied in printing. 



Thus, a more correct print ratio can be obtained. 

[ Brief Description of the Drawings] 

[ Fig. 1] Fig. 1 is a block diagram illustrating the control 
unit of an ink jet printer according to an embodiment of the 
present invention. 

[ Fig. 2] Fig. 2 is a flow chart illustrating the paper- 
feeding control according to the embodiment. 

[ Fig. 3] Fig. 3 illustrates the succeeding part of the flow 
chart. 

[ Fig. 4] Fig. 4 illustrates the number of lines used in the 
determination of a print ratio for the prevention of curl, 
and also illustrates the interference of the first recording 
medium with the top end of the second recording medium. 
[ Fig- 5] Fig. 5 illustrates a table having waiting time- 
periods set therein. 
[ Reference Numerals] 

10: control unit of printer 

30: recording medium 

Q: number of lines used in determining print ratio for 
prevention of curling 

P: line at which the top end of next recording medium 
comes into contact with recording medium 
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SH»cl£-:$V%X7^-7'/t'T B b i t §-Sg;^^Bt 

fii^^ y t^mir^mmz.^^ * jtxv ^ § #tK^is t s-ss 

(P^T'.yrs 1 2) , ^#mfiat*S^^-rB 
r (=B0) {c|Eigi-5^KiitTi^Sa=JWrrt-5o Vi> 
r ii;^7'5/rs IX roj fc-fcy h$iiT:v'k«A%e> 

r = 0X, S^i^^^^rlS^ To J t tli^'-i'-^B 0 
:^i§Jl$t<Pl^J»f^tT.'5 (J?i7"y:/S 1 3) , |!ja6aus? 

;^^'B 0fi;^xy7°s 1 X roj ic-ts' ^SJ^r^^5*> 

0C;J'-f^BO|;:gS;c>.ttlL.fc#ffi^iatSr-ty hL;^ 

tP. ^'^fc, ^'f -rB0©^:3SgS;9-ffiLt#«^|!atUi± 

ISfciitp. ;J^7^y7'S 1 SXttit^i , k|;i Fij Jd 

Qt::eLfc3l^5A^efU (::^5^s;rs 1 9) , §LXV> 
JitttVtf . m i as 2ft B «DgS4a!S<it:w^fe^;d5 1 ft B W 

iSliiE1$ir^-^5{a:e® ff P ic g Lx V ^ o d'SsJ^Rf L 
(;=^-r yrs 2 5), j^Uxi^^Jitnii, »gl i iSgfc;^ 
«Eli:i§U^t^lE»^^®5feSg:6Si-XCa]]8iJ$tl, &S 
ilSC&S^SSK^* (iftB) fc^5'fi5:i6©?TE*X 

S 2 7) , R]|»mTffi^X*ltJx«v R3«ai(STm^fg«l 
i ;5SRE«IK<*:©)g»fi=N(c^L.XV^$;fi^»fL (:^-ry 
^^3 2 8) , ^LXv>fi»tixiSv J^xy:^S4fcMt)ep 
^jaa*8cff1-5. KT;^'ry7'S4~S 14, SI 
8, SI 9, S 2 5-S 2 SWiCiStriStJjgLieJIL, 

#miat;iS!Sr-i'-^B0O^EJ:!J;jt§v^ttli:«, 

B 0 C d «?#»P*K t Ifc-fe y KLXff t/;^ ^r— h S 
•^5 (J^T^y^S 13, S 1 4) , 
[0 0 2 0] ±E*ia«r^9igl,XV-'5)^tflc:j3VNX, 

roj iity-fes'hu V'';^;^^R©i[j; ri^^i^Sr*:* 
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(:^v^s^7"S2 1) , :^Mmmv\^. ±^Q(Dm^2 

t br. ±mmnmms t irT-^/i^r b a j: sris 

2) . ^-'7^/t'TBa)a^e)gc^aiUfc#«flfpp1t i^r^ 
-TAr (rf;3:r(D»^ foj -efc^;S^fci?^'vAOr'$) 
^Jtfet (;^'r5'>^s 2 3) , gS^?^mLfc#fil^!S 
tco:^:&i:*:^v>t§<?7;^i$^^'^Ar (=A0) 

2 8) . 3iS!llSl7T*ts J&«i:35P. E. N•^*ttJ^ 
[0 0 2 Ij iSMaSrIfeOJgtllfrtSrtKJroT 

5rtfc/£So ^fc. :?^ri>^7'S 2 3, S 2 4<:oA!!.3llc 

i^ys 3 5[cii;z^. yy^Ffr rij tzi-t^y f lt;?^^ 

Z^hKCfii^t^^ y^TI/y^S 3 2-^-77 i^Fi^ flj fc^ 

fi. 9y(^Cr (=C0) <0>(Ei9r(^#«fi§fig<^*i5 

0) fc-fcs/ hStt^i^jas^i^^ia 1 5~s 

17) . ;^^yrs 1 8c^r3o jym. ^'<-^ct 

10 0 2 21 ;^r?':7's 4--'S 1 1, si S'-s 
og5(z:3]JSfl t&i£®J!l«ct Jfeig^i^l-^ EffST^^ 
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Bl-t^feS) aS0KT3&^|?i^ifi|(SfL (;^T5^7'S3 

IC> ;^^yAO. Al, BO. Bl, CO. ClfiUi? 

Sa®fflEff<?? lfT*='5>PfT*TOfel5|it*ffi^^i-- fc^ 
6) . :^^-^Br+l ;550£j[T<50ffiXtt7fci/>ttJC:ft, |£ 

3 7) , mmr>t^9s:^f^-r^ i^^-^^-i^Bt^i 

(-=Br+l) a roj fc-fe:y h$nTV>5:5^^. ;^7'5/ 
T'S 3 6;6^5>:J^7'yys 3 8;z:^U iO:^^-f-^Br+ 

[0 0 2 31 E(«;^yyyS4'--Sl 1, S15-S2 

roj X. d^O;?><'^Ar (=A0) To J WTid^^J 
Bf-rSo 1"*to*>, Cr+i ^0i^<0Wi8ff::j:oTloii 
J2:™Ufcl5iSS«iS{c(0«^(^Pff«T<!C)^ 

fB®:8EfrSrS^a tT4> 1 oM<J0R3BiJS&t;^^tBL J: 5 i: 

±5 ii-SSIi^*;d5;&--/H.?iV'^35^*^5^-<'vAr (= 
AO) r> roj £ATIi:*oTv^i&^;&=»x^J9rt-§, 
•vcr+1 , AT(Di;hbi^:^i^ii roj WTx/^ttti 
tf> R]ms*^±trHfeco^^^-r;6? roj IMTI^* 
SSx#o (>^7^iy:/s3 0) o S^^<o^smi^(omm 
-ef:ii5^>r-rcr+l (=Ci) H:;^Ti/:/Si'Tr roj iz 

h^fiX^^^t^^^ Cr+1 gOXfelP. S'^^At 
(^AO) ))S roj £i^TT$)ixa. ^^-^Cr+\ . Ar 
Sr«?it*-fr. yy^^Ft fOJ ^U^ U'l;^:^^^! 

{C rij (r{;5S'&r = l t?k^) . la^JSEftro 

f^lilAlkaSrfi^V^ Ux>>ys 2 9'-S 3 3) , RlSimT 

[0 0 2 4] 4^^(7>Si§:^K#:^<^Wtl5^Ufeia5iat 

X rij injf^ix rij tc/^oxv^^r ir}6^t»> y^Ty 

T'SIS. S 1 4XS^^^X^>?-f-rBrft^-f-rB 1 
t/.^*?, 4fc:5^f^:y:7'S 1 6, S 1 7XS*^$n«>*-Y 
^Cr ^j^^^f-^C 1 ^3^5, S^^Jl^r^jy^S 2 3, S2 
4, S29, S 3 lf:^i?-r-=rAr ft^'-f-^'Al 



(7) 
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J^^T^^y^Sae, S 3 860i5^^^Br+l W^^-^BOt 

[0 0 2 5] -r^itjlb. S&iS*iSftfo««t, Vi?5<l 
^'r<^fi*sse (0->l«L<r±1^0) ■y^y-yrf 
S 3 6 ~ S 3 8 ©^X'v 1 OflBKlflsffl LfcSS^ii^c© 

roj etTt'fe^iti'ioxfl^u z.(n>9'<-7-&t^ 
1 as roj je(Tt;fe5^"eB)iBij*-^^?itu, roj et lo 

S2 9, saocoAsfciox. iomrfcii|!ttiLfcSB# 

r*l roj £lTU:«ofca^«rWrU Kj^'-f'-'rCiH-l 
*s roj £(Tt:*S*T?#-3TaH«aS£<*rfiD»mtr-l^ 

V^^. ;*r^y7'S2 9. S3 0©&SO^'-<'^A 20 

r*s roj KT»;;£5S-T?JmSr-^ffiti-5rtirj: 
[ 0 0 2 6 J ±fa*l(fi«»fT?i*. s»ss!;fi:w*-/w*tfiS)» 

S-rSr-T'/i'TBa 1 p frgiflff 

i-S?#iaiitlia«:f2(ti-5x-::'/l'T B b t , l -3s5©f2 

t = k 1 ■ H+k 2 • y + k 3 • X 

[0029] 

10 0 3 0] 15*93 5E«®«§^«:, ^ffl^iaStSlir: 
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r CS^5#tft*ifflSreei-57^--:?'-'VT Be© 
Ar, Br, C r Kt^-CiO'T— ^'/t-TB a (C±oT» 
b^W^j::S?;6i-5^«l^|BItt, 3?B^?affi, SIT, gl 
J;5fcL-CfcJ;V% (■^—^/A'T B a , TBb, TBc% 

(T'-^T'A'TBa, TBb^ TB c 

[0 0 2 7] ^■V^'iSSoftjSgl^raJi^ffil-sa® 
©as (1,L<r±i!'>^-:/) tritS^3^^'5'9=-^>&7' 
t^ft, *^0±ffitfc-5'— ^/^I'TB a, TBb, TB c 

(KSgBtH) ^-T^-y'/VTB a, TBb, TBc 

(K«fe^B8) «rt, iaifeSrT. aft^rH, PP^Sry, 

[0 0 2 8] 

-k4 • y - (2) 

[0 0 3 1] il*56Ett©«Mtt, ^j;:g-f;5#a 
iSrtia trS^Sr fj%jS br»:*5 1 1:: J; o T i ]E5S* 

[0 0 3 2] §5*^7lB«o«M«, l£iSK:Si-5#«t 
S<i-5. 

[0 0 3 3] w^imzwssmm±. ^mM-t^mm, 
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r 0 0 3 4 ] m^^9^<Df&m\i. mii^mt^mk 

m 1 1 *3£?l©-|life^Sr^l6-f 5'f 5?* y h :^ 



<6) 4^^8-26 7846 
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* 11112] mmii&M\zt3if?>m^y)fijimim<o7n-'^^ 
©saw 1 1 ft B 1 2 ft a <o^m.m^<!>%m<o 
10 7'!;i'i^©««isc 

10 3 0 tiStimW 
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